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W76-1/Mk4A Life Extension Project

Extend the life of the W76/Mk4 by 30 years,
with an FPU of Sep 2007 for the W76-1/Mk4A

* Nuclear Weapons Council Standing and Safety
Committee (NWCSSC) authorized Phase 6.2/2A
Study on 8/8/98

* Joint DoD/DOE Phase 6.2/2A Study initiated
10/19/98

» Developed Phase 6.2 warhead design options
(2/2/00) and Phase 6.2A cost estimates (4/12/00)
for a refurbished W76-1/Mk4A

 W76-1 Phase 6.2/6.2A Study Results Briefed to
NWCSSC 12/8/99

e« NWC approved entry into Phase 6.3 on 3/13/99
e W76-1 Phase 6.3 DoD/DOE Kickoff on 7/19/00
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W76-1/Mk4A Life Extension

LANL ACORN II (New)
SNL GTS Support (New)

LANL 3:5:(‘:33) LMMS
Dets (Replace) RB Cable
SNL AF&F CHE (Replace) As;embly
(New) Organics (Replace) | DPWGNOT TO SCALE (New)
CSA (Refurbish)
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76/MK4 LIFE EXTENSION PROGRAM
DoD Organizational Structure

W76/MK4
PROJECT OFFICERS GROUP

JOINT TEST QUALITY ASSURANCE LOGISTICS & VULNERABILITY
SC & RELIABILITY SC PRODUCTION SC SC

| sAFeTY
SC

W76/MK4 LIFE EXTENSION

GROUP (LEG)
Technical Working Groups (TWGSs)
Establish and Validate Requirements - PLANNING &
DOE, Navy, SNL, LANL, ITT, LMSS membership ASSESSMENT TWG
SURETY SYSTEM QUAL & LOGISTICS & QUALITY ASSURANCE & J} MC/STS
TWG EVALUATION TWG || PRODUCTION TWG RELIABILITY TWG TWG
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System Qualification Strategy

Early Design and Highest Review DOE DoD
Requirements Validation  Verifying the Design to Qull th Design Certification = Acceptance

Early Model Modeling/Analysis
Development ' Plans

> |\ —— - DRAAG
o : R - Certified .
Baseline Design Refined 4> Hardware  { Qualified W76 LEP Review
Design Fabrication 7 Design Design and

Report

Early Prototype i .
Eabrication F Testing Plans

System/Subsystem

Internal Reviews

Design Can Work Design Satisfies Requirements  Margins and Reliability Confirmed

Performance Requirements Established and Validated ml I'a .
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oD System-Level Performance Requirements

e Military Characteristics (MCs)

— DoD document defining DOE weapon performance and
interface requirements

» Stockpile-to-Target Sequence (STS)

— DoD document defining weapon normal, abnormal and
hostile environments for transportation, storage,
deployment and delivery

* Interface Control Drawings (ICDs)

— DoD drawings defining DoD/DOE functional and physical
interfaces

e Weapon Specifications (WS)

— DoD documents defining specific functional requirements
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Sandia Internal Performance Requirements

e Environmental Specification (ES)
— Converts STS into component environmental requirements
e Compatibility Definition (CD)

— Specifies component physical and functional interface
requirements

e Mechanical Envelope (ME)

— Graphically defines component physical interfaces

* Nuclear Safety Specification (NS)

— Specifies nuclear safety design architecture and implementation

Input requirements to the component designers
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DOE Technical Business Practices (TBPs)

 TBP-000, Program Management

— Establishes MCs and STS requirements documents
relative to product realization process

e TBP-100, Concurrent Qualification

— Ensures that product requirements are validated and
documented in a concurrent engineering environment

e TBP-301, Methods of Definition

— Establishes a system of engineering specifications that
include ES, CD, ME and NS documents
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W76-1/Mk4A
Establish Requirements

e Design Integration and Certification
Technical Working Group (DI&C TWG)
established draft requirements during
Phase 6.2/2A

— MCs - based on W76-0/Mk4

— STS - based on W76-0/Mk4 and W88/Mk5
— ICD - based on W88/Mk5 (D5 missile)

— WS - based on W88/Mk5

e MCs/STS Technical Working Group will
revise and release system requirements
during Phase 6.3
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MCs Requirements Flow Process

DoD Sandia Product
System-Level Design Internal Realization
(TBP-000) . (TPB-301) Teams
Requirements ~ (TBP-100)
MCs Derivation ES
CDs Component
Design
MEs Definition
and
Qualification
NS |

‘System Engineering
generated and controlled @ Sandia
| Natonal



STS Requirements Flow Process

DoD Sandia Product
System-Level Design Internal Realization
(TBP-000) Requirements (TPB-301) —~ Teams
Derivation (TBP-100)
STS ES
CDs Component
Design
MEs Definition
and
Qualification
NS ,

System Engineering
generated and controlled @ Sanda
Laboratories



ICDs Requirements Flow Process

DoD Sandia Product
System-Level - Internal Realization
(TBP-000) D?SIgn (TPB-301) | Teams
Requirements ~ (TBP-100)
ICDs Derivation ES
CDs Component
Design
MEs Definition
and
, Qualification
NS W,

System Engineering
generated and controlled @ sanda
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WS Requirements Flow Process

DoD Sandia Product
System-Level Desi Internal Realization
(TBP-000) esign (TPB-301) Teams
Requirements ~ (TBP-100)
WS Derivation ES
CDs Component
Design
MEs Definition
and

Qualification

NS W,

System Engineering .
generated and controlled @ Nt
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W76-1/Mk4A Phase 6.2/2A
Validate Requirements

 The DI&C TWG validated system Requiremonts validation
requirements
— Sandia sponsored a requirements “hell week” [ Ear'yA:VSis
where subject area experts submitted changes ——"
to STS and MCs for clarification and accuracy Development
— Performance, schedule, and cost tradeoffs were ¢
conducted to validate requirements Baseline Desion
— Changes approved by the W76/Mk4 POG and —y Piotype
incorporated into draft MCs and STS Fabricgion
9|  Early Tests

Design Can Work
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W76-1 System Qualification Plan
Performance, Schedule, and Cost Tradeoffs

Tasks Needed Re-Evaluate
Baseline W88 |4—— - TasksTo [M——
Certification Reduce Cost
Program Tasks
Evaluate Eliminate
Risks Activity Reused Parts
PERFORMANCE
Test Based Mass Properties
identify a manageable Activity \ «— P
subset of operational Code Based <4—Reused Data
scenarios and Activi — o
environments c ty/ Dual Revalidation
(prioritize activities)
~ No UGT
Tasks/WBS
W76-1
2
consider budget profiles Baseline
SCHEDULE and maximize the reuse W88 Schedule
of hardware GFE TAF&Fs
Y / Facility Availability
Revise <4— Flight Test Program
I Schedule \
2 Code Availability
COST Cost Tasks Costs
w/ Schedule| Too High

Proceed
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W76-1/Mk4A Phase 6.2/2A
Validate Requirements

Early Design and

o W76"1 /M k4A SyStem Qualification Plan Requirements Validation

generated
— Flight testing, ground testing, analysis, [r_Eery At
modeling and simulation are combined to Earlyiodel
qualify the design against performance Development
requirements ¥
— Qualification activities were linked directly to paselne Desion
MCs, STS, and WS requirements — metype
— DI&C TWG Joint Test Subgroup reviewed and Fabrication
W76/Mk4 POG approved the plan ¢
9! Early Tests

Design Can Work
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W76-1/Mk4A Phase 6.3
Validate Requirements

* Technical Working Groups to validate R D e fon
performance requirements, interfaces, and
specifications P Early Analysis

— Changes will be submitted to the MC/STS TWG for v
incorporation into MCs, STS, ICDs, and WS Developmont
v
Baseline Design
 SNL system engineers to generate draft CD, 3 -
ME, ES, and NS requirements for component | | ey rroowe
and subsystem development 0
— Populating the DOORS requirements tracking tool > EaryTests

Design Can Work
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e DOORS
— Single system

requirements N —_—
database 5 == |
— Traceability to source & T '“5:"{
requirements "' {
— Configuration
management T,
— Incorporate graphs ==
and tables |

— User-friendly interface

Automated Requirements Tracking Tool

Sandia
Laboratories



W76-1/Mk4A Phase 6.3
Validate Requirements

e W76-1/Mk4A System Qualification Plan  requreorayeiostion
updated and revised
— SQ&E TWG will review and submit plan to

P Early Analysis

W76-1/Mk4A LEG for approval v
Developmont
. . v
* Product Realization Teams (PRTs) established Sasaine Dosign
(concurrent design & production engineering) 3
— Stage | - Requirements Verification to verify Eerly Proiotype
conceptual design meets customer requirments A

9| Early Tests

Design Can Work
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W76-1/Mk4A Status of
Performance Requirements

Phase 6.2/6.2A

Draft System-Level
Requirements

MCs, STS
Weapon Specification
Functional ICD

Phase 6.3

Revised System-Level
Requirements

MCs, STS

Weapon Specification
Functional ICD
Physical ICD

Draft Sandia Internal
Requirements

Environmental Spec.
Compatibility Definitions
Mechanical Envelopes
Nuclear Safety Spec.

Signed System-Level
Requirements

MCs, STS

Weapon Specification
Functional ICD
Physical ICD

Released Sandia Internal

Requirements

Environmental Spec.
Compatibility Definitions
Mechanical Envelopes

(=
Nuclear Safety Spec. .

Phase 6.4

Feasibility Study Development Engineering Pliod. Eng.



W76-1 Program Mgmt

ark Rosenthal, 2

76-1 SNL/KCP PRTs Established

Chuck Audrain, KCP
Dan Rose, DOE/AL

MC4700 AF&F PRT
Mike Moulton, 2114
Sheri Mistele, KCP

Robert King, DOE/AL

W76-1 System PRT
Dennis Helmich, 2114
Alan Fransen, KCP
Keith Smithson, DOE/AL

¢ Final Assembly
¢ System Testers

* MC2984 Impact Fuze
* Terminal Protection Device

MC4701
Arming Fuzing PRT

Bill Schaedla, 2343
Dave Jarrell, KCP

MC4708

Battery PRT
Paul Butler, 2522

MC4702

Firing Set PRT
Marcus Craig, 2616
Brian Brunner, KCP

MC47XX

Stonglinks PRT
Ken Eras, 2613
Mike Fitzgerald, KCP

NWC Technical Business Practices
TBP-PRP: Product Realization Process
TBP-100: Concurrent Qualification

PRT Staged Deliverables:

1. Requirements Verification

2. Qualification Plan Generation

3. Finalized Design, Product and Process Verification
4. Qualify Product Readiness and Product QER

Not an organizational chart

¢ Handling Equipment
e Containers
¢ Requalification

JTA PRT
Hal Radloff, 2114
Alan Fransen, KCP

Cables and

Connectors PRT
Larry Andrews, 1733
Ron Honig, KCP

System

Components PRT
Hal Radloff, 2151
Alan Fransen, KCP



